
Approved for public release; further dissemination unlimited

Preprint
UCRL-JRNL-201962

Growth Rate Exponents of
Richtmyer-Meshkov Mixing
Layers

Y. Zhou and T. Clark

This article was presented to:

Physical Review

January 2004

Lawrence
Livermore
National
Laboratory

U.S. Department of Ene



DISCLAIMER
 
 This document was prepared as an account of work sponsored by an agency of the United States
Government.  Neither the United States Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
Government or the University of California.  The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or the University of California, and
shall not be used for advertising or product endorsement purposes.
 
 This is a preprint of a paper intended for publication in a journal or proceedings. Since changes may be
made before publication, this preprint is made available with the understanding that it will not be cited
or reproduced without the permission of the author.
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Abstract
The Richtmyer-Meshkov mixing layer is initiated by the passing of a shock over an
interface between fluid of differing densities.  The energy deposited during the shock
passage undergoes a relaxation process during which the fluctuational energy in the flow
field decays and the spatial gradients of the flow field decrease in time.  This late stage of
Richtmyer-Meshkov mixing layers is studied from the viewpoint of self-similarity.
Analogies with weakly anisotropic turbulence suggest that both the bubble-side and
spike-side widths of the mixing layer should evolve as power-laws in time, with the same
power-law exponents and virtual time origin for both sides.  The analogy also bounds the
power-law exponent between 2/7 and 2/5.  It is then shown that the assumption of
identical power-law exponents for bubbles and spikes yields that are in good agreement
with experiment at modest density ratios.

PACS numbers:  47.27. Eq, 47.27. Gs, 47.40 Nm, 52.57.Fg
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